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cilia in Sox17 mutants revealed that endoderm functions in early
stages of node morphogenesis. Further studies have revealed
impairment of gap junctions caused by the mislocalization of the
Connexin43 protein in the definitive endoderm in the mutants. These
studies provide novel insights into the role of definitive endoderm in
the establishment of LR asymmetric in mouse embryos.
doi:10.1016/j.ydbio.2010.05.211
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LRP2 (megalin), a member of the low-density lipoprotein receptor
gene family is expressed in the neuroepithelium of the developing
central nervous system. Loss of LRP2 in mutant mice results in
forebrain defects with features of holoprosencephaly. We have shown
that LRP2 deficiency leads to an increase in bone morphogenetic
protein (Bmp) 4 expression in the rostral dorsal neuroepithelium,
weaker and dorsally shifted fibroblast growth factor (Fgf) 8 expression
and loss of sonic hedgehog (Shh) expression in the ventral
telencephalon. The aim of this study was to identify the mechanism
by which LRP2 affects the activity of key morphogens in forebrain
patterning centers. To do this we introduced a Bmp4 mutant null
allele into the Lrp2−/− line. Despite a 50% decrease in Bmp4
expression, (Lrp2−/−,Bmp4tm1/+) animals still suffer from holopro-
sencephaly. A detailed analysis of early signaling pathways showed
that Lrp2−/− mice suffer from an impaired initial establishment of
SHH protein in the rostral diencephalon ventral midline (RDVM)
overlying the prechordal plate. Insufficient SHH protein activity in the
RDVM leads to a decrease in Shh and Six3 expression in the
neuroepithelium of LRP2 mutants. This defect in early SHH signaling
affects the coordinate activity between the three key morphogens
SHH, BMP4, and FGF8 with severe consequences for early forebrain
patterning. In conclusion, we identified LRP2 as a receptor crucial for
proper SHH protein activity and gradient formation in the RDVM and
subsequently establishing Shh and Six3 expression as prerequisite for
proper ventral medial forebrain development.
doi:10.1016/j.ydbio.2010.05.212
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Disruption of Sema6D gene leads to early embryonic lethality
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The semaphorins are a family of transmembrane and secreted
proteins originally identified as axon guidance factors in the
developing nervous system. Semaphorins have been also shown to
have important functions in regulating migration and proliferation in
a variety of cell types. Sema6D, which belongs to transmembrane
class 6 semaphorins, acts as a ligand for PlexinA1 (forward signaling)
and plays important roles in axon targeting and endocardial cell
migration during embryogenesis. Sema6D is also known to act as a
receptor for PlexinA1 (reverse signaling) in the myocardial cell
migration in the chick embryo. However, the role of Sema6D in
mammalian development remains unclear. Here we generated mice
carrying a null allele of Sema6D. Surprisingly, mice homozygous for
the targeted allele died before implantation. Very few numbers
of homozygous mice have been successfully implanted, but they all
died before 7.5 days post coitum (dpc). We found that Sema6D and
PlexinA1 are expressed in 7.5 dpc embryos. These findings suggest a
new role for Sema6D in the early stage development. We are now
examining the lethality at the blastocyst stage and characterizing the
Sema6D mutant phenotype in detail.
doi:10.1016/j.ydbio.2010.05.213
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Notch activity is essential for sequential segmentation
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Vertebrate generate their segmented body plan during embryo-
genesis. These embryonic segments, or somites, form one after
another from tissue at the tail end of the embryo in a highly regulated
process controlled by a molecular oscillator that drives the expression
of a group of genes in this tissue and determines the periodicity of
somite formation. To date the genes regulated by this molecular clock
comprise components of the Notch, Wnt and Fgf pathways. Data
generated in the zebrafish embryo has suggested that the only role of
Notch signalling in this process is to synchronise gene oscillations
between neighbouring cells and that somite formation can continue
in the absence of Notch activity. However, we have recently shown
that mouse embryos lacking all Notch activity do not show oscillatory
activity and do not develop somites. Further results obtained with
other species will be presented. Based on our results we propose that
Notch activity is absolutely essential for building a segmented body
axis by sequential segmentation.
doi:10.1016/j.ydbio.2010.05.214
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Epithelial cell layers play both a structural role in maintaining
biological compartments and a barrier function that keeps the
external and internal environments separate. The most apical of the
intercellular junctions that link cells to one another in epithelial
layers are the tight junctions. Tight junctions act as fences to block
the movement of membrane proteins between the cell's apical and
basolateral surfaces and as gates to regulate paracellular movement
of ions and small molecules between cells. Claudins are the structural
and molecular building blocks of tight junctions. Individual cells
express more than one claudin family member, which suggests that a
combinatorial code that imparts flexibility and dynamic regulation of
tight junction function could exist thereby creating distinct micro-
environments within an epithelial cell layer. We have investigated the
expression patterns of 16 claudin family members in the epiblast of
gastrulation stage chick embryos, which is undergoing EMT. We have
also studied the onset of claudin gene expression during the MET
events that lead to nephric duct and nephron formation in chick and
mouse embryos. Our data show that claudin family members exhibit
both unique and overlapping expression patterns in these tissues.
These expression patterns demarcate distinct domains within the
ectoderm following gastrulation and in the kidney and urinary tract
that may be relevant to the patterning of these tissues.
doi:10.1016/j.ydbio.2010.05.215
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